Characterization of preprocholecystokinin products in the porcine cerebral cortex. Evidence of different processing pathways.
Using gel, ion-exchange, and reverse-phase chromatography monitored by radioimmunoassays specific for five sequences of preprocholecystokinin (prepro-CCK), its processing products were measured in neutral and acid extracts of porcine cerebral cortex before and after incubation with trypsin, carboxypeptidase B, and arylsulfatase. Three categories of peptides were found: biologically active peptides, i.e. peptides with the alpha-amidated COOH terminus Trp-Met-Asp-Phe-NH2, comprising large CCKs, i.e. peptides larger than CCK-58 and peptides eluting like CCK-58, CCK-33, and CCK-22; CCK-octapeptides in sulfated and traces of nonsulfated forms; and small CCKs, i.e. traces of CCK-7, large amounts of CCK-5, and modest concentrations of CCK-4 (the structures of CCK-5 and -4 were confirmed by sequence analysis); four NH2-terminal fragments, of which the two predominant ones correspond to the desnonapeptide fragments of CCK-58 and CCK-33; and COOH-terminal extended peptides corresponding to glycine-extended CCK-58, CCK-33, and CCK-8 in small but significant amounts. Thus, in addition to CCK-8 the porcine cerebral cortex synthesizes larger and smaller active CCK peptides in quantities of an order similar to those of CCK-8. The occurrence of these together with the NH2-terminal fragments and glycine-extended peptides can be explained only by the existence of different processing pathways for preproCCK. Consequently, the results suggest that cerebral CCK neurons are heterogeneous and comprise at least three populations with different biosynthetic machineries.